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each of the two trains, the pitch will drop a full major
third.'

The explanation is simply this: If both ourselves
and the locomotive carrying the bell were at rest, we
should hear the bell's true sound, the pulsations follow-
ing each other at regular and the real intervals. If,
now, we are rapidly approaching the bell, the inter-
val of time between the impact of each pulse upon the
ear and the following one will be shortened, because
after any pulse has been received we advance part way
to meet the next, and so encounter it earlier than if we
had remained at rest. Now, this interval of time be-
tween successive pulsations is precisely what determines
the pitch of the sound: the more pulsations there are
in a second the higher the pitch. It is obvious that, if
we remain at rest and the bell approaches us, the same
effect will be produced, and that, if both are moving,
the effects will be added; and, finally, it is clear that
the recession of the hearer from the bell will produce
the opposite effect and lower its pitch.

Just the same thing holds good of light; it also con-
sists of pulsations, and the refrangibility of a ray and
its diffTangibility, if we may coin the word, both de-
pend upon the number of pulsations per second with
which it reaches the diffracting or refracting surface.
The more frequent the pulsations the more it will be
refracted, and the less it will be diffracted. If, then,
we were swiftly approaching a mass, say of incandes-
cent hydrogen, we should find the position of each of
its characteristic rays in the spectrum slightly altered,
and falling farther from the red end of the spectrum
(the region of slow vibrations) than if we were at rest.
By comparing the positions of these lines with those
obtained from a Geissler tube containing hydrogen, we